The difficulty that a person with autism has in establishing relationships, maintaining them (communicating and responding appropriately) is a common experience of those close to them. That impaired perceptual and cogninve processing can underhe this difficulty and the interactions of people with autism with the material environment has been established in the laboratory. The consequences at a psychological level of analysis may converge in the inadequacy of second-order representations of the world. An attenuation of such endogenous momtoring processes could also indirectly account for features of withdrawal and the stereotypies often observed. At another level of analysis there are delays in neurotransmission in the CNS and a lack of flexibility of physiological response shown by evoked potential recordings. Tomographlc studies of blood flow and metabolism illustrate a lack of correlation between information processing centres in the brain that may sometimes arise from diffuse gray matter atrophy. A "stop-go" form of modulation of central processing is mediated by anomalous ascending serotonergic and dopaminergic funcuon (transmitters with xnhxbitory and switching functions). On these bases it is no wonder that representations are not formed and inappropnate and repetitive behaviors foUow, although the link remains somewhat speculative. Both levels of analysis are useful for an explanation. As behavioral and pharmacotherapy, though helpful, are severely limited m their efficacy, more effort is required to synthesize the different levels of analysis into a psycho-biological approach to remedial programs and new forms of therapy.
Introduction
Some 25 symptoms are well-known from syndromes of childhood autism covering sensory, attentional, cognitive, emotional, language and motor areas of function. For Leo Kanner (1943) , who defined the core syndrome as we know it today, the problem expressed itself primarily in terms of social indifference and repetitive motor patterns. In the seventies, Lorna Wing (Wing & Gould, 1979) emphasized the aloneness, abnormal communication and the lack of pretend-play in children with autism. Uta Frith (1989) extended these observations and proposed that the significance of all these symptoms for the child finds its expression in the difficulty to develop a "Theory of Mind".
The relevance of this concept developed out of the appreciation that poor social functioning in children with autism is related to their verbal IQ abilities. In itself this is not surprising: but that as such a relationship is not so apparent in children with other developmental language problems it obtains significance (Rutter et al., 1991 in Bailey, 1993 . Leslie (Baron-Cohen et al., 1985; Leslie, 1987) has proposed the idea that the intervening variable mediating this relationship is a "theory of mind" and that a comprehension of the mental states of others by children with autism is impaired as they have difficulty in establishing abstract representations of the way people may feel or even the way problems may be solved (Bailey, 1993; .
On the basis of their undoubted impaired or "fragmented" perceptual abilities, Uta Frith suggested that by the age of 4 years children with autism (but not those with Down's syndrome, for example) have difficulty in developing a "theory of mind"; that is to say they have difficulty with the cognitive development of second order representations of the world (e. g., pretend a banana is a telephone or having seen a pencil in a tube to imagine what another child might think is in the tube -to suspend one's own knowledge or belief in favour of another possibility or another's point of view: what has become known as the "SallyAnn" experiment). This impairment of the ability to attribute beliefs or feelings to others that do not relate to the actual state of affairs perceived by the child with autism has been reinforced by experiments showing the difficulty these children have in lying about a situation (Sodian & Frith, 1992) but not in identifying what a photograph shows at a time after he or she has seen that the situation has changed (Leekam & Perner, 1991) .
Much of what we see as autism, not least the problem of communication, is then a consequence of these perceptual and cognitive difficulties. As plausible as ttfis reads for those who have tried to interact with children and adolescents with autism, it must be said that some have not been able to generalise these finding to other populations and others have emphasized the perceptual or attentional side of the person's difficulty. Thus Kasari and colleagues (1993) found that their 3-4y old children with autism had problems, compared to a retarded group, in focussing attention on and initiating play with toys unless so led by the caregivers. Of course, one might argue that this was a consequence of their need for rapport which itself depends on communication and abilities to develop second order representations. This circular argument tends to obscure discussion over the primacy of the locus of impairment. But it should be noted that these particular children were rather young to be expected to have developed a "theory of mind".
The cognitive impairment of young people with autism may develop dependently or independendy of a perceptual or attentional difficulty. Because the "theory of mind" description is based on a relative rather than a clear cut deficit (i. e., where are the borders of the concept of attribution?) there is a danger of oversimplification in applying it to laboratory test or explanatory hypothesis. This view has stimulating possibilities for therapeutic strategies but we should not lose sight of what makes up the phenomenon of childhood autism. Firstly there are other features of autism that Filth's explanation does not easily accomodate and secondly if cognitive therapy in a strict sense proves limited then we must learn how else we may influence cerebral function (and which function). Thus one must ask what other research strategies in the neurosciences are showing?
Prevalence and the Question of Definition
Childhood autism almost always manifests itself in the first three years of life and and the core syndrome classically shows a male to female sex ratio of about 3-4 to 1. This ratio would be lower if the relatively high number of severely retarded girls were not excluded (Wing, 1993) , if early onset epilepsy (which has a less marked male/female ratio) was not used as a criterion for exclusion and perhaps ifa broader spectrum of autistic behaviour was used in diagnosis (Gillberg, 1993) .
The number of cases reported in 10,000 of the population ranges from 2-5 (Germany, Steinhausen et al., 1986; France, AussiUoux et al., 1989; USA, Ritvo et al., 1989; England, Wing, 1979; Sweden, Gillberg, 1984) to 10-16 (Canada, Bryson et al., 1988; Japan, Sugiyama & Abe, 1989;  and for "pervasive development disorders" USA., Burd et al. 1987 : review in Wing, 1993 . These figures become more tangible, particularly in the health care context, if viewed in terms of the population: thus in Germany with a population of about 64 million there are estimated to be 12,000
cases (Der Spiegel, p. 118, Nr 35, 9/1993) .
The variability indicates that we must ask what illness it is we are discussing (cf., discussions in Ritvo & Freeman, 1978; Burd & Kerbeshian, 1988) . Epidemiological studies employing core syndrome criteria (e. g., after Kanner or Rutter) yield prevalence rates per 10,000 of under 10, those using other and DSM criteria more frequently find rates of 10-20 (Wing, 1993) and those expressly extending the diagnosis to spectrum and Asperger syndrome obtain figures close to 50 (Gillberg, 1993) .
In Table 1 one can see that modern diagnostic schemes separate syndromes with a clear organic basis from others that may be phenomenologically or biologically separate, but aetiological factors, crucial in other areas of psychiatric diagnosis, here obfuscate the aims of defining unique illness forms. With this Table it is our intention to encourage caution in the interpretation of social, behavioural and neurobiological studies and to raise the ques- Eggers et al., 1994) : (4) the overlap of PDD-nonspeofic diagnosis with autism remains controversml (Happe & Frith, 1991) .
tion of whether it is sensible to include or exclude cases with known comorbidity (e.g., tuberous sclerosis, infantile spasms; Gillberg et al., 1987; Riikonen & Amnell, 1981) or aetiology (brain damage, torture, Steffenburg, 1991, author's experience). Wing's recent epidemmlogical rewew (1993) found that the prevalence of some sort of neurological condition in children with autism ranged from 27 to 80% across studies (see also Eggers et al., 1994 p. 521) . Our own view is that while neurobehavioural studies may be justified in studying the spectrum of autistic behaviour, efforts should be made to clarify the origins in their sample (e. g., "neurocutaneous", "embryopathlc"). Genetic and epidemiological work can only become more difficult to interpret if the borders between the subgroups are not made explicit.
Arguably the most difficult feature to disentangle from autistic phenomena is mental retardanon. One in two people with autism has an IQ over 50 and one in four an IQ of over 70. While no one disagrees that retardation and autism are separate phenomena, in practice it is often difficult to distinguish their separate contnbutlons in psychobiological studies of childhood autism. Thus on the one hand only a minority of studies have used a comparison group consisting of another developmental disorder or of mentally handicapped patients. On the other hand diagnostic schools still differ on the definition of the index group (e. g., nonspecific pervasive developmental disorder vs childhood schizophrenia; Green et al., 1992) . One must always bear in mind the potential heterogeneity of the samples in psychobiological studies.
CNS -Neuropsycholo821
Michael Rutter (1983) emphasized that children with autism are not usually impaired in perceptual skills and visuo-spatial abilities; Gillberg and colleagues confirmed a relative sparing of motor and visuospatial performance compared to verbal and reasoning abilities m a study of 70 children and adolescents with autism (Sandberg et at., 1993) . But they are usually deficient m making, or more particularly in maintaining cross-modal associanons (Martineau et al., 1992) . It is precisely this abihty that Norman Geschwind (1965) emphasized was crucial to the acquisinon of speech in development and we have already noted the relanonship of verbal IQ to communicanon and social function. However even if children with autism are dysphasic in understanding they are not necessarily so in articulation. Those that do have retarded or absent speech are hkely to show neurological impairment and are likely to show left cerebral hemisphere deficits (Yates, 1984) and the absence of left hemisphere dominance for speech-related evoked potentials (Dawson et al., 1989 ; see following sections).
In fact a deficit in selection and encoding of meaningful stimuli, as described by Hermelin and O'Connor (1970) and already implied in the previous section, is supported by more recent evoked potennal studies (see below). But it should be borne in mind that the overselective aspect of attention, the tendency to respond to very limited parts of the environment, is also a feature of retarded children in general (Pnor, 1979). Recent studies on attentional switching mechanisms (particularly from Eric Courchesne and colleagues) show a marked similarity between the deficits in voluntarily disengaging and accurately reengaging attention in patients with parietal or cerebellar damage and those with autism (see tomographic results below, Courchesne et al., 1992 ; also dopamine function in initiating and switching activity, neurotransmitter section below, Oades, 1985) . Such reports on the problems of subjects with autism with voluntarily initiating and switching between information-processing channels and planned behavior could underlie slowed learning, repetitive responses and contribute to impaired development of language and a "theory of mind". But we should remember that what may underlie the symptom may or may not be the same for the syndrome. It is striking how superficially similar, yet in detail different, are the impairments in information processing found in children and schizophrenic adults with autistic symptoms (Table 2) . Twenty years ago Michael Rutter (1972) argued persuasively for the term childhood autism rather than childhood schizophrenia to describe the Kanner syndrome (see also discussion in Eggers, 1978) : it still remains a matter for debate to what extent the symptoms of childhood autism and psychomotor poverty in schizophrenia have an underlying commonality.
Over the last 10-15 years there has been increased renewed interest in interpreting psychological impairments as soft signs of CNS regional dysfunction. Particularly popular are explorations of parallels between frontal lobe function and syndromes as disparate as schizophrenia (Straube & Oades, 1992, p. 611) , attention-deficit-disorder (Oades, 1989, p.355 ) and autism (Prior & Hoffmann, 1990 ). While such attributions appear premature with respect to attention-deficit-disorder (Loge et al., 1990) , the similarities have been acclaimed for both of the other two syndromes, for example, with respect to performance on the Wisconsin card-sorting test, Rey-Osterrieth figures and Tower of Hanoi (in autism, Prior & Hoffmann, 1990; Bailey, 1993 , Bishop, 1993 . Apart from the absence of diagnostic specificity, the problems for accepting and applying these resuits are numerous: 1) the parallel to frontal brain damage should be more qualified than is widely assumed (Corcoran & Upton, 1993 and references therein on temporal lobe function); 2) the much cited parallel for autism (Damasio & Maurer, 1978) was based on circumstantial evidence and referred to extensive areas of the frontal lobes (neocortex), parahippocampal areas (allo/archicortex) and their interactions with the basal ganglia; 3) our own experience of perseverative card-sorting performance in children is one of very variable performance and that of Prior and Hoffmann was similar with some subjects with autism who were incorrigibly persistent and others who showed no perseverative responses; 4) While Prior and Hoffinan found that subjects with autism had problems on the Rey-Osterreith figures Rumsey and Hamburger (1990) did not find this impairment; 5) Ozonoffet al. (1991 a) also found that those with milder Asperger symptoms were as impaired as those with a Kanner-type syndrome.
On the positive side we should recognize 1) that some of these studies have distinguished the responses of subjects with autism from those of dys- Derivation of subtraction waves: MMN = ERP difference between 2 non-target stlmuh; PN = ERP difference between target and a different non-target stimulus; Nd --ER.P difference between target stimulus and the same snmuhis previously presented as a non-target.
lexic comparison groups (R_umsey and Hamburger, 1990; ; 2) that hypothesis-driven studies of executive function (and implicitly the "theory of mind"), such as the Tower of Hanoi, were found to correctly classify 80% of subjects with autism and comparison cases ; 3) that regional cerebral blood flow studies of normal adults performing a similar "Tower" task find particular activation of the left mesial frontal cortex including parts of the cingulate gyrus (Andreasen et al., 1992 ; cf. also dorsolateral prefrontal activation during cardsorting, Weinberger et al., 1986) . We conclude that while further studies bear the promise of defining an aspect of autistic dysfunction in regional CNS terms, autistic symptoms point to wider ranging anomalous CNS activity; e.g., orbltofrontal and temporo-llmblc involvement m affect and cognition (see Table 2 ) and brainstem and neocerebellum involvement in the coordination of neural systems (cf. neuroanatomy sections). Surely more emphasis should be laid on these latter types of anomaly when we consider that auustic symptoms appear at three years of age or earlier but the results of frontal brain damage are seldom evtdent before puberty. Further it would be of great interest in view of the foregoing &scussion both of neuropsychological signs and Frith's hypothesis to measure the pre-and post-pubertal performance of subjects in laboratory tests in subgroups where there is a chance that symptoms and commumcation ability will/will not improve (e. g., P, ett syndrome, fragile X, Asperger syndrome, Gillberg, 1993; .
CNS -Electrophysiology
EEG abnormalities are not consistent in nature and may be found in over 40% of subjects with autism. A smaller subgroup of patients is prone to seizure activity and spasms. Where EEG abnormalities are present, they are often bilateral with a tendency to be more marked on the left side. Normal asymmetries may be absent and where language abilities are poor, relatively more activity may appear on the right rather than the left side (Small, 1975; James & Barry, 1980; Ornitz, 1985; Garreau et al., 1985; Cantor et al., 1986; Dawson et al., 1989) .
Electrodermal responses to neutral stimuli show there are responding and non-responding groups of subjects with autism, but that the response is often large with respect to other mentally retarded cluldren. The response usually augments with intensity and is slow to habituate (Stevens & Gruzeher, 1984; Barry &James, 1988 Amphtudes of the N1 and P3 event-related potentials elicited elicited in a 3-tone oddball discriminanon after the target tone (T) and in the subtraction waveforms called "processing negativity" (PN) and "negative difference" (Nd): PN = ERP waveform elicited by the target stzmulus minus that elicited by the rare non-target; Nd -ER.P waveform ehcited by the target romulus minus that ehclted by the same stimulus m an earlier non-task presentation. White bars represent the means for 7 children with autism, and the shaded bars means for 9 age-matched controls. * = szgmficantly larger components in normal children (after Oades et al., 1990 ).
non-responders may start to respond (van Engeland et al., 1991) . In young patients with autism there is evidence of elementary perceptual abnormalities according to measures of brain stem evoked potentials, where some 20% have been found to show moderate to severe decrements of auditory and visual acuity (Steffenburg, 1991) . Component latencies are often increased even with respect to other retarded subjects (Tanguay et al., 1982) , although in older subjects the problem is less evident (Grillon et al., 1989) . The delay may be marked in those showing strongly impaired language development (McClelland et al., 1992) or social withdrawal and poor attentional function (Fein et al., 1981) .
Evoked potential studies (e. g., by Eric Courchesne and colleagues in San Diego, Gilbert Lelord's group at Tours, one of us in Australia and reports from Japan) find considerable variability of response. Event-related potential amplitudes (e. g., N1, P3, PN, Nd see Fig. 1 ) are often reduced but the components affected may vary (Table 3) .
The normal amplitude difference seen, particularly for the P3 component, between target and standard or between novel and repeated stimuli is much reduced. However Chantal Kemner (1992) from Utrecht found normal mismatch negativity (MMN) measures of automatic attention processing. (MMN results from the subtraction of potentials to different non-targets). Thus the reduced amplitude difference between stimuli, as observed by eye (above) or in other subtraction waves that include target responses (e. g., PN, Table 3 ) would seem to be related to an aspect of controlled processing that includes the situational or task relevance of stimuli.
Courchesne's group (Lincoln et al., 1993) have recently illustrated this in a two-tone oddball paradigm that required separate button presses to each tone after completing a passive listening session. Healthy children and those with autism were equally fast and accurate and performed better than children with receptive developmental language disorder. Although the P3b amplitude in young subjects with autism was smaller, the interesting point is that it was sensitive to the difference between "response-required" and "response-not-required" conditions but not to the difference in stimulus probability, as usually recorded in other subjects. This demonstrates context-0n)sensitivity, but within limits.
Surprisingly, as autism is often viewed in terms of delayed maturation, latencies of these components are often (but not always) reduced. Inter-pretation is hampered by the small numbers of subjects studied and the difficulty to choose appropriate controls and to match for maturation effects (e. g., component latencies), but clearly the controlled or conscious handling of salient and of relevant information is inappropriate.
CNS -Neurotransmitters
For more than 30 years laboratories find blood and urine levels ofserotonin to be about a third higher than normal in at least one in three patients with autism (Schain and Freedman, 1961; Launay et al., 1988; Yuwiler et al., 1992 ; urine not blood in Herault et al., 1993) . In view of the absence of change in the levels of serotonin metabolites or in serotonergic response to pharmacological challenge it is assumed that this monaminergic system is hyporesponsive (Cohen et al., 1977; Anderson et al., 1988; McBride et al., 1989) . In support of this, the latter authors reported decreased 5HT-2 binding, -a finding reminiscent of obsessive compulsive disorder where similar decreased binding appears to be associated with increased serotonin outflow (Erzegovesi et al., 1992; Oades et al., 1994) .
Levels of the dopamine metabolite are often higher in CSF or urine samples (Gamier et al., 1986; Garreau et al., 1988; Gillberg & Svennerholm, 1987 ). While it is not surprising that these levels are increased after treatment with the partial neuroleptic fenfluramine (Barthelemy et al., 1989) , it is curious that the subjects with high HVA were those that responded best to treatment (Oades et al., 1990) . Not surprisingly these were relatively high functioning cases. In contrast those with severe symptoms apparently excrete low levels of dopamine (Herault et al., 1993) . However one cannot make inferences on amine metabolism from levels of the parent amine. Such measures can at best have diagnostic utility, which in the opinion of the french group is not the case for autism.
As has been shown even in CSF samples by Gillberg in Sweden, individuals may show marked increases ofdopamine relative to noradrenaline metabolism but only minor changes of the serotonin metabolite (Gillberg et al., 1987) . Changes in activity of various metabolic enzymes such as monoamine oxidase, dopamme-B-hydroxlase, acetyl cholinesterase have not been found (Deutsch et al., 1987; Launay et al., 1988) . Evidently increases of dopamine activity in young patients with autism are less compensated by serotonin or noradrenaline activity than in other groups of children, as remarked on by Cohen and Shaywitz (1982) .
Evidence for altered opioid metabolism remains indirect and largely unsubstantiated. The rationale for such a disturbance in autism has been repeatedly and plausibly argued for over 15 years (Panksepp, 1979; Sandyk & Gilman 1986; Panksepp & Sahley, 1987) but the identification of peptides whose metabolism is altered in autism has remained stubbornly elusive (Reichelt et al., 1986; Le Couteur et al., 1988) and the positive effects of treatment of postulated increased opioid activity with antagomsts are slight (see last section).
A grave problem for the evaluation of these results is that similar changes of the parameters discussed are reported for a proportion of mentally retarded children. Nonetheless severely ill children (e. g., also with Rett syndrome, Pelligra et al., 1992) show decreased catecholamine activity and better functioning children with autism have higher levels of dopamine metabolism. One framework for conceiving these results is mentioned in our summary, -a "stop-go" form of neural communication. This phrase refers to the inhibitory role ofserotomn in the volume control of information processing and the initiation of a switch between competing information channels attributed to dopamine (Oades, 1985; 1994) . Could this partly underlie the internal restlessness (Unruhe) that some young adult subjects with autism describe (e. g., Der Spiegel, Nr 35, 9/ 1993)?
CNS -Tomography and Regional Brain Function
CT examinations show that diffuse atrophy and larger ventricle size appear in 1 of 3-6 people with autism (Campbell et al., 1982; Balottin et al., 1989) . MRI images reveal that individuals may show damage in the frontal or temporal lobes and that more than a third of subjects may show parietal abnormalities (Hashimoto et al., 1989; Gaffney et al., 1989) . While some (e.g., Hashimoto et al.) have made the experience that the atrophy tends to be left sided in general, others claim that the right side is implicated where language development is particularly poor (e.g., Balottin et al.) . A recent volumetric study on 11 lq.. D. Oades and Ch. Eggers patients with Rett syndrome describes a general reduction of brain size and decreased grey matter (c.30%) with respect to age-matched controls and a further relative reduction in the basal ganglia and brainstem (Reiss et al., 1993) .
Children and young adults with autism appear to show cerebral metabolism and blood flow in the normal range. Tendencies towards increased glucose metabolism (Horwitz et al., 1987; De Voider et al., 1987) may merely reflect the anxiety of the subjects felt in the rather overbearing test situation but have been considered to support evidence of increased membrane breakdown products reported by the Pittsburgh group specializing in magnetic resonance spectroscopy measures (Minshew et al., 1993) . Others have taken particular care to reduce the anxiety of their subjects and found no changes of glucose metabolism (Herold et al., 1988; Heh et al., 1989) . The study in London ofHerold et al. also examined labelled oxygen metabolism. Their six subjects showed a small non-significant decrease which has been taken to support the finding of a 30-40% decrease in cerebral blood flow in 4 young adults with autism (George et al., 1993) . This decrease was particularly marked in frontal and right temporal regions. Unfortunately it is possible that anticonvulsant medication was in part responsible for the decreases reported. These reports were based on very few subjects who differed markedly in age and level of function and thus can at best be taken only as pointers for future investigation. Gillberg et al. (1993) responded to this indicator and took SPECT images from 31 young patients with autism (4.5-22y), half of whom had conditions associated with epilepsy. Fourteen of their patients showed apparent decreases of blood flow of 10% or more in the left or right temporal lobe. We take this figure from their data as it is roughly comparable to SPECT studies of similar numbers of patients in studies of "nonautism" cases reporting borderline significance. Unfortunately the report does not provide a statistical analysis and instead makes use of the authors' SPECT experience with 300 other patients for comparison. The authors commented on an apparently greater left-sided decrease in severe cases and that frontal regions were frequently affected. But in the absence of a formal analysis of other regions of interest it is difficult to assess how unique or overt the reported decrease in the temporal lobe was. A previous SPECT study reported no differences with a similar number of patients (Zilbovicius et al., 1992) .
The aforementioned studies did not for the most part attempt comparisons oflateralized activity. But Lelord's group did attempt this with ultrasonographic recordings of blood flow m the middle cerebral artery of eight 5-8y old children with autism us normal controls (Bruneau et al., 1989; . A non-significant decrease of flow on the left at rest became significantly lower under auditory but not visual stimulation. This supports similar observations on lateralization (above) particularly where language is impaired.
Buchsbaum's group at Irvine, California, also took account of a potential lateralization of measures of metabolism (Siegel et al., 1992) . They found a reversed asymmetry (like Bruneau et al. above) in high functioning young adult subjects with autism. Rectal gyrus metabolism was higher on the left whereas in controls it was higher on the right. However considering the number of comparisons made and the variability of the measures we think it may be more pertinent to emphasize one of the conclusions of another american study centred on the National Institutes of Health (Horwitz et al., 1988) . They reported that adults with autism (with a wide range of IQ) showed remarkably few regional activity correlations, particularly between various association cortices and the thalamus. This lack of cohesion is suggestive of an anatomical counterpart to the cognitive problems of integration described earlier.
Recent reports from Courchesne's group and cooperative work between Tours and Marseilles claim a degree of hyoplasia in the neocerebellar vermis of perhaps three out of four subjects with autism (e. g., Courchesne et al., 1988; Murakami et al., 1989) . While the extent of the anomalies may be more severe in those with autism, qualitatively the picture is not dissimilar to that in other retarded subjects. Thus Piven and colleagues (1992) at the Johns Hopkins University found that significant differences from healthy subjects disappeared if age and IQ were controlled. This is supported by a similar study from Pittsburgh (Hokum et al., 1992) . However while the former studies included T2 weighted images (designed to show up damaged matter) the latter reported only T1 images that are better for describing healthy tissue. Tomographic studies confirm the recurring problem of selecting appropriate controls and highlight the contribution of the complexity of the methods to the difficulty for replicating investigations. Nonetheless we should bear in mind that the neocerebellum has connections with both tern-porolimbic and bramstem regions that could be important for integrative functions.
The emphasis in this section has been on relatively normal cerebral metabolism with low responsivity (blood flow). But from early pneumoencephalographic and tomographlc studies (Hauser et al., 1975; Hier et al., 1979 ) to modern spectroscopic studies (Minshew et al., 1993) it has been clear that ventricle size is increased and that atrophy and degeneration is apparent in more than half the subjects studied.
Isolated histological studies, mostly from one laboratory, report abnormalities such as reduced neuronal and, in pamcular, dendritic development in the cerebellum, amygdalo-hippocampus and brainstem (Bauman & Kemper, 1985; Raymond et al., 1989; Plioplys et al., 1990; Arin et al., 1991; Bauman, 1991) . Spectroscopy shows that the availability of membrane building blocks decreases as their metabolic products increase and that these measures correlate with the decline of function (Minshew et al., 1993) . These authors cite recent work by the groups of Svennerholm and Gillberg (e. g., Ahlsen et al., 1993) which shows large increases of CSF levels of gangliosides and Glial Fibrillary Acidic Protein in children and adolescents with autism compared to other psychiatric groups. These measures could also refer to increased synaptic turnover and provide a relanvely specific indicator of the type of atrophy.
Perhaps research strategies that would currently be helpful should ask if these measures of regression are progressive, if they relate to measures of autoimmune activity and whether neurotrophic properties of some pepudes and amines can be beneficially harnessed at any stage.
Pharmacotherapy
Some new drugs show encouraging results in open trials, but largely due to the pioneenng work of Magda Campbell (U.S.A.) neurolepucs still remain the agents of choice. More than half of those treated show some response, with decreases of symptoms by a third being reported. Prescription must be guided by careful appraisal of the symptoms in the individual to be treated (reviews: Eggers, 1984; Campbell et al., 1987; Moll & Schmidt, 1991; Gadow, 1992) .
In the 1970s hopes were raised that a form of vitamin therapy was effective (Rimland et al., 1978) . Others have found a limited degree ofbehavioural improvement associated with increased excretion of dopamine metabolites . It has been suggested that a facilitation of dopaminergic metabolism underlies the cases where this treatment helps (Guilarte et al., 1987) . Fenfluramine is an indirect serotonergic stimulant with dopamine antagonist properties and can be as effective as conventional neuroleptics (see Table 4 ), but a real improvement is seen in only 10% of subjects (Ekman et al., 1989; Stern et al., 1990) . It is intriguing, as one of us has reported, that dopamine metabolism increased with Improvement and was assooated with normahzed scalp-recorded Nd (difference neganvlty after a given romulus with/without meaning). But the P3 component m the difference wave, reflecting stimulus-meaning, &d not improve.
Unrealistic hopes for fenfluramine treatment were raised by early reports of an increased IQ (e. g., Ritvo et al., 1983) . It is unfortunate that subsequent negative reports concentrated on intellectual and IQ measures in very small groups (e. g., n = 5) of low-functioning subjects (some with a "mean IQ of 31") tested over a short time (e. g., Coggins et al., 1988; Sherman et al., 1989) .
Other serotonergic agents have fairly numerous side-effects and rather modest therapeutic effects on subjects with autism and the mentally retarded ahke. However a recent double blind comparison of clomlpramine, deslpramine and placebo at NIMH shows an encouraging effect of the serotonln uptake inhibitor (Gordon et al., 1993) . Various symptom improvements were judged on average to exceed 20% and more for locomotor activity. Except for activity, desipramme seemed contraln&cated. This report follows more than two decades of posiuve experience m treating obsessive compulsive disorder with clomlpramine, where the degree of improvement for responders is about twice that reported for those with aunsm.
The recent report from Magda Campbell and colleagues in New York (Campbell et al., 1993) has dampened hopes that the oploid antagonist naltrexone might prove a helpful tool. They used a parallel study design double-blindly assigning 23 children with autism to the drag-and 18 to placebo-treatments (ages 2.9 to 7.8 y). They excluded subjects with histories of genenc metabolic problems, thyrmd dysfunction or a history of seizures. Doses of 0.5 to 1.0mg/kg/d produced a modest reduces aggression/auto-aggression, mood-labihty reduced autistic behavior DA = dopamine, NA = noradrenaline, 5HT = serotonm selected rel~. see text for reviews and Buitelaar et at., 1992; Cook et al., 1992; Deutsch and Campbell, 1986; Ernst et al., 1992; Campbell et al., 1990; Gillberg, 1991 (where epdepsy is associated with autism) and Campbell et al., 1993 (opioid) .
reduction of hyperactivity where present but had no effect on the core symptoms, rated blindly on several scales. Half the subjects showed side effects such as irritability aggressive features or tantrums. From this brief discussion of some mildly useful drags, we believe some support may be deduced for saying that dysfunction of dopamine and serotonin systems achieves clinical significance. For opioid systems the evidence if encouraging, is yet to prove convincing. But approaches to the treatment of non-opioid peptidergic systems or those using exotatory amino acids are still in their infancy and largely untried in patients with autism. Nevertheless Table 4 is indicative of a number of strategies that have been attempted. We should again emphasize that for those not accustomed to considering pharmacotherapy of particularly problematic cases that they must refer to the primary literature and relevant texts.
Conclusion
Precisely because children with autism have perceptual and cognitive difficulties, reduced monoaminergic transmission and show impaired brainstem and cerebellar, temporal and frontal lobe function (particularly on the left side), research strategies must try to integrate these. It is not difficult to imagine potential multilevel approaches: it is pleasing that we have been able to refer to some.
Precisely because the impairment of children with autism manifests itself at so many levels, treatment concepts must attempt to integrate these. Just as the individual's needs must be assessed before introducing art or music therapy, behavioral or speech therapy, computer games or sensorimotor practice sessions, so should s/he be appraised psychobiologically for the most useful mixtures of medical support.
If it is within our grasp, then it should be tried, -to help these children appreciate their world, develop a theory of mind, to respond to care and comfort.
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R~sum~
L'incapacit6 des sujets autistes d'6tabhr des relations avec l'autre, ca veut dire, de communiquer d'une mani6re ad6quate, est un probl~me majeur pour l'entourage. Le fait, que le comportement relationel anormal est partiellement caus6 par l'emp&hement des fonctions perceptives et cognitives, a 6t6 approuv6 par des recherches exp&imentales. Sur le plan psychologlque il y r6sulte par cons6quence l'incapacit6 d'6tablir une r6presentation ad6quate du monde int6rieur et ext6rieur dam le sense des "repr6sentations d'ordre secondalre". Une autre vue s'appuye sur des faits neurobiologlques: des troubles des fonctions neurotransmetteurs qui, sur le plan neurophysiologique, indiquent une assomilation d'excitation perturb~e (cela ce montre par des potentiels 6voqu~s sensoriels transform6s). Les recherches tomographiques montrent une interaction troubl6e entre des diff6rentes r6gions nerveuses-central, qui sont responsables pour les processus d'information. I1 y a des indications pour une interaction inhib6e entre des fonctions serotonergiques et dopaminergiques, qui ont pour cons6quence une balance troubl6e entre des fonctions inhibitives et actives. I1 en r6sulte l'incapacit6 des enfants autistes, d'6ta-bhr des r6presentations symboliques ad6quates de leur entourage et d'6tablir des relations normales. Pour le d6veloppement et l'6valuatlon des strategies de recherche et de th6rapie au future, il est important de mettre en relation les plans diff6rents psychologiques, neurophysiologiques, biochimiques, neuroanatomiques et d'arriver fi une vue globale psychobiologique. 
Zusammenfassung

